2.590 square kilometer (km2) PRMS. Water years 1984 and 1985 were used for model calibration; and water years 1986 and 1987 were used for model validation. The model explained 87 percent of the total variation in observed discharge for the calibration period; mean error was less than 1 percent of mean observed discharge; and mean absolute error was 30 percent of mean observed discharge. Mean absolute errors in storm-discharge volumes and storm peaks were within 15 percent and 16 percent of observed means, respectively.
Selected subsurface-and ground-water-flow parameters were perturbed in a sensitivity analysis using the calibration period data to identify parameters exerting significant influence on streamflow processes. Decreasing the parameter values by 90 percent of their initial value results in a change in discharge volume ranging from minus 11 to plus 13 percent. Increasing the parameter values by 90 percent results in a change in discharge volume ranging from minus 10 to plus 3 percent.
The calibrated East Fork Lobster Creek Basin model was evaluated for hydrologic assessment in forest management through the simulation of two scenarios of increased clearcutting and increased road construction. Clearcutting the basin by 100 percent, concurrent with access roads covering 5 percent of the basin, increased total runoff by 8 percent and increased storm volume by 6 percent. No additional clearcutting, concurrent with access roads covering 12 percent of the basin, increased storm-peak magnitude by 14 percent. The simulation results compared favorably with the observed results of a nearby paired-basin study. habitats and of riparian environments. Most of the basin is administered by the U.S. Bureau of Land Management (BLM), one of the Federal agencies responsible for planning, implementing, and evaluating management strategies for designated resource areas on public domain lands. An optimal resourcemanagement plan for the basin maximizes a sustained yield of timber production and minimizes the effect on existing environmental conditions. The optimal resource-management plan can be selected from a range of reasonable alternatives by quantifying the positive and negative effects on the basin for each plan.
Many of the analytical techniques and methods currently available for use in evaluating the effects of forest-management practices are limited with respect to their ability to provide (1) an increased physical understanding of streamflow generation and basin hydrology, (2) quantitative assessments of the hydrologic effects associated with proposed alternatives, and (3) a means of transferring results from gaged to ungaged areas. Basin modeling provides one method of addressing these problems.
Model parameters emulate the flux and storage of water in the surface, subsurface, and ground-water zones of the basin, providing an insight into the hydrologic processes governing flow characteristics. Through construction of a deterministic, distributed-parameter, rainfall-runoff model for gaged basins, runoff response to land-use alterations in a basin may be estimated, and model parameters can be transferred to ungaged basins having similar climatic and physical characteristics. This study of the East Fork Lobster Creek Basin is a cooperative effort between the U.S. Geological Survey (USGS) and the BLM. The objectives of the study were (1) to calibrate and validate a rainfall-runoff model for the East Fork Lobster Creek Basin and (2) to evaluate the use of the model as a predictive tool for assessing the effect of forest management on streamflow
Purpose and Scope
This report describes the results of model calibration and validation, and evaluates the extent to which runoff response to timber harvesting and increased road densities in East Fork Lobster Creek Basin can be simulated, using Precipitation-Runoff Modeling System (PRMS), a deterministic, distributed-parametermodeling system (Leavesley and others, 1983) .
Approach
The objectives of the study were met in a two-phase approach. The initial phase of activity involved model calibration. Existing precipitation data, streamflow data, and physical characteristics of the East Fork Lobster Creek Basin were analyzed to develop a conceptual understanding of the hydrologic processes and component interactions whose collective response results in streamflow generation. The conceptual model was then tested using PRMS. The model was calibrated to daily mean discharge and 30-minute stormdischarge data collected during the 1984 and 1985 water years at streamflow-gaging station 14306340. The model was validated using streamflow data collected during the 1986 and 1987 water years.
The second phase of the approach proceeded after the calibrated model provided a reasonable representation of the hydrologic environment. The model's simulated values were accepted as the best possible, given the quality of the existing data and availability of distributed catchment data. In the second phase, effects of timber-production activities on simulated discharge were estimated by imposing varying conditions of land-use modification on the basin. Model parameters used for the areas effected were adjusted to reflect land-use changes. Evaluation of the model's predictive capability for use in forest management was based on a comparison of results from the East Fork Lobster Creek simulations to observed data from a nearby paired-basin study.
Description of the Study Area
East Fork Lobster Creek is located in the Coast Range physiographic division of western Oregon, approximately 7.8 miles to the south of Alsea ( fig. 1) . The creek is a third-order tributary to the Alsea River and drains a 5.71 square mile (mi2) area above USGS stream-gaging station 14306340. The basin is characterized by steeply-sloping uplands and deep, narrow valleys. Prairie Peak, rising to an elevation of 3,400 feet above sea level, is located on the northern boundary. Uplands at an elevation of approximately 2,200 feet define the eastern and southern limits of the basin. The elevation of the gaging station is 680 feet above sea level.
The region is under the influence of a marine climate and experiences pronounced seasonal variations in storm-precipitation quantity and intensity. Most of the annual precipitation falls between October and April. Winter storms, originating from frontal activity over the ocean and moving inland, may last for several days. Although snowstorms occasionally pass through, snowpack accumulation is an unusual occurrence. Generally convective, summer storms are relatively short in duration and have higher intensities than winter storms.
Two geologic units underlie the basin. Intrusive basalts are exposed in the uplands at elevations above 2,250 feet and underlie approximately 27 percent of the study area. The basalts contain abundant labradorite phenocrysts, augite, glass, and secondary minerals (Baldwin, 1955) . At lower elevations, the Tyee Formation, composed of bedded feldspathic and micaceous sandstone and siltstone, is dominant (Wells and Peck, 1961) .
The U.S. Soil Conservation Service (1973) has mapped eight different soil series in the study area. All soils in the basin have a high loam content, which is characteristic of most soils found in the Douglas fir region. Gravelly loams of the Bohannon and Slickrock soil series cover over 60 percent of the drainage area. Scattered units of Mulkey, Kilchis, Marty, Trask, Preacher, and Klickitat soil series are also present. Loams and gravelly clay loams compose about 11 and 14 percent, respectively, of the basin; rocky loams, 7 percent; and clay loams or silty clay loams, less than three percent. Colluvial and alluvial material, which occupies thin strips bordering stream channels, has been mapped in less than 1 percent of the area.
The land has been allocated primarily to intensive forest management, in order to produce a high sustained yield of timber. Clear-cut areas are replanted with Douglas fir. According to timber-unit maps supplied by the BLM, more than 80 percent of the area is predominantly Douglas fir. Red alder grows in narrow stands bordering stream banks, and the thin soils in the uplands of Prairie Peak primarily support grasses. Coverage densities vary with age and type of vegetation. Forest access roads of gravel and dirt are the only near-impervious or impervious surfaces in the basin, and roads cover approximately 2 percent of the total drainage area.
CHARACTERIZATION OF RUNOFF PROCESSES
Streamflow measured at the East Fork Lobster Creek gaging station is essentially flow routed to the stream channel by three flow components: surface, subsurface, and ground water. Observed streamflow represents the collective response of all storage and flow components, and the interactions among those components.
Insight into the probable paths by which moisture arrives at the gage can be ascertained by analyzing existing rainfall and streamflow records in relation to the physical characteristics of the basin. Examination of observed data from the East Fork Lobster Creek Basin gages indicates that the lag time, defined as the time difference between the center of mass of rainfall and the center of mass of the hydrograph, is between 3 and 10 hours, depending on antecedent-moisture conditions and rainfall intensities ( fig. 2) . In general, rainfall amounts rarely exceed the infiltration capacity of Northwestern forest soils. The soils typically have a high loam and a high gravel content (U.S. Soil Conservation Service, 1973) . The relatively high porosity and permeability values of the forest soils and the steep, highly dissected slopes that characterize the basin encourage subsurface flow contributions to streamflow. These values limit the occurrence of overland flow to impervious areas and to variable source areas that border stream channels which expand and contract in response to the intensity and duration of the particular storm (Fredriksen and Harr, 1979) . Following analyses of soil, tensiometer, piezometer, and rainfall data, Harr (1979) evaluated water flux in soil and subsoil zones of a steep, forested slope in western Oregon. Harr (1979) concluded that subsurface flow and channel interception encompassed 97 and 3 percent, respectively, of storm flow. No overland flow was observed.
Regional data from wells penetrating the geologic units underlying the basin do not show ground water to be a major component of storm discharge (Schlicker and others, 1973) . Analyses of well logs and aquifer tests indicate that the Tyee Formation generally has a low permeability with little water-storage capacity. The basalts that underlie the basin at higher elevations have similar water-bearing properties, although secondary fractures can provide efficient paths for flow (Baldwin, 1955) . Flow derived from deep, underground systems is assumed to be dominant during the low-flow season. Baseflow, about 1 ft 3/ s (cubic foot per second) on the average, sustains streamflow during the dry season.
RAINFALL-RUNOFF MODEL
The primary study objective was the application of a rainfall-runoff model to the East Fork Lobster Creek Basin. The procedures used in the application included an assessment of the required observed data, estimation of model parameters from basin characteristics, and model calibration and validation.
Description of Model
PRMS, a deterministic model capable of functioning as either a lumped-or distributedparameter-modeling system, was selected for this study. A moisture balance for each component of the hydrologic cycle is generated in a continuous simulation. PRMS was designed to evaluate the effects of various combinations of land-use activities and meteorological events on the hydrology and sediment yield of a basin.
PRMS can be operated in two modes daily and storm. In the daily mode, model variables, including streamflow at the basin outlet, are simulated as daily mean and total values. In the storm mode, variables are simulated using a smaller user-defined time step which can vary from a minute to less than a day.
The basin is conceptualized as an interconnected series of reservoirs whose collective output produces the total system response ( fig. 3 ). Gross precipitation is reduced by interception and becomes net precipitation. Streamflow is the sum of the various reservoir contributions. System inputs can include precipitation, air temperature, and solar radiation; the latter two drive the processes of evaporation, transpiration, snowmelt, and sublimation. In regions where snowpack does not form, air temperature or pan evaporation can be used to represent the energy input to the system. The basin surface can be defined as pervious or impervious. Water enters the soil zone in the pervious areas as a result of precipitation and infiltration. The soil is viewed as a two-layered system. Evapotranspiration losses deplete the upper or recharge zone which is user-defined by depth and waterstorage characteristics. Moisture in the lower zone, the depth of which is based on the rooting depth of the predominant vegetation, can be depleted only through transpiration. Surface retention of water on impervious zones is modeled as a reservoir. A maximum retention storage capacity for this zone must be satisfied before surface discharge can occur. When free of snow, the reservoir is depleted by evaporation. Leavesley and others, 1983. In the daily mode, surface runoff is computed using the contributing-or variable-source area approach. Surface runoff is related to a dynamic source area that expands and contracts according to rainfall characteristics and the capability of the soil mantle to store and transmit water (Troendle, 1985 p. 349) . As conditions become wetter, the proportion of precipitation diverted to surface runoff increases, while the proportion that infiltrates to the soil zone and to the subsurface reservoir decreases. Daily infiltration (net precipitation less surface discharge) can be computed as either a linear or nonlinear function of antecedent-soil moisture and rainfall amount.
In the storm mode, surface runoff and infiltration for storm events are computed using a variation of the Green and Ampt equation (Green and Ampt, 1911) that allocates values of net rainfall reaching the soil surface to rainfall excess and infiltration, using either a user-specified time-step interval or 5-minute time-step interval, whichever is less. Surface runoff is then computed using the rainfall excess as input to the kinematic wave approximation to overland flow.
Input to the subsurface component is soil water in excess of field capacity. This excess moisture percolates to shallow ground-water components or moves downslope to some point of discharge above the water table. In the model, the rate of subsurface flow from this reservoir is computed using the storage volume of the reservoir and two user-defined routing coefficients.
The ground-water reservoir is defined as a linear system and is the source of baseflow. Recharge can originate from the soil zone (at field capacity) and from the subsurface reservoir. Contributions from the subsurface reservoir are computed daily as a function of a recharge-rate coefficient and the volume of water stored in the reservoir. Movement of ground water out of the system boundaries is accomplished by routing a portion of it to a ground-water sink.
Heterogeneity within the basin is accounted for by partitioning the basin into a number of units on the basis of slope, aspect, land use, soil type, geology, and precipitation distribution. Each unit is assumed to have a homogeneous hydrologic response and is called a hydrologic-response unit (HRU). A water balance and an energy balance are computed during each time step for each HRU and for the entire basin. Partitioning provides the ability to impose land-use changes on part or all of the basin and to evaluate effects on selected HRU's and on the entire basin.
No channel routing is performed in the daily mode. In the storm mode, however, the basin can be partitioned into a series of interconnected flows and channel segments overlying the HRU's. Surface runoff is routed over flowplanes to a channel segment; channel flow is routed through the channel network. Channel and overland-flowplane routing use a finite-difference approximation of the continuity equation and the kinematic-wave approximation relating flow and the cross-sectional area of flow.
Hydroloaic-Response-Unit Delineation
The basin was manually partitioned into five hydrologic-response units, using an overlay of maps containing information on geology, soil water-holding capacity, and vegetation in the basin ( fig. 4 ).
The surficial geologic information was digitized from a geologic map of the area prepared by Baldwin (1955) Additional heterogeneity within individual HRU's was resolved by taking an areally-weighted average. Parameters describing basin physiography, such as elevation, slope, and aspect, were estimated from l:24,000-scale-series-topographic maps. Various characteristics of each HRU are listed in table 1. Other HRU parameter values, pertaining to various processes such as evaporation, interception, and infiltration for the final calibrated model are listed in the appendix. 
Channel-Flowplane-Network Delineation
In addition to HRU's, a channel-flowplane network is required for storm-mode simulation ( fig. 7 ). The network is necessary for overland-and channel-flow routing during storms.
Channel segments in the network were based on prominent stream channels and some of the forest access roads. The routing effect of roads has been documented in various studies: Fredriksen and Harr (1979) ; Burroughs and others (1972); Harr (1983) . Slow subsurface flow can be intercepted, transformed to overland flow, and transported rapidly through ditch-culvert systems to stream channels. A total of 14 channel segments represented the drainage network of the basin (of these, channel segments 1, 4, and 7 are road ditches). The slope and length of channels and roads were measured from USGS l:24,000-scale-seriestopographic maps. The channel segments were extended upward into the basin to form the boundaries of 24 flowplane units. The major criterion used in delineation of flowplane units was the general change in geologic, soil, and vegetative characteristics at higher elevations. Boundaries around flowplanes of similar characteristics corresponded to the five HRU's used for the simulations. Elevation data taken from U.S. Geological Survey l:24,000-scale-series-topographic maps were used to calculate the mean elevation and slope of the flowplanes.
Observed Time-Series Data
The three types of observed time-series data used in the application of PRMS were precipitation, discharge, and pan evaporation.
Precipitation
Precipitation data were collected in the drainage basin approximately 1,100 feet above sea level near the western boundary of the basin (see fig. 1 ). A weighing-bucket gage, installed in 1983 by the BLM, recorded one-tenth-inch increments of precipitation on an hourly basis. On the basis of data collected at the site and at other rain-gage stations outside the study area, average annual precipitation for the region was estimated to be about 80 inches.
The degree to which the model is able to simulate observed streamflow is reduced by the uncertainties associated with measurement of the input data. Errors are introduced when precipitation measured at one point in the basin is extrapolated as an estimate of basin-wide precipitation. Average rainfall for the basin is most likely greater than measured rainfall because the average elevation of the basin is greater than that of the rain gage. Because data from only one rain gage were available for use during this study, the spatial distribution of rainfall on the basin remains largely unknown. Rainfall measurement errors at a point may range from several percent to 20 percent, depending on rainfall and wind conditions and gage exposure (Larson and Peck, 1974) . In this study, the potential for deficiencies in gage-catch is relatively large because the rain gage which provided the input data was unshielded. During model calibration, discharge volumes and the HRU elevations and aspect provided the basis for identification of suitable correction factors with which to adjust the input data and to account for the effects of wind and orography.
Discharge
Daily mean and 30-minute-discharge data were collected at East Fork Lobster Creek near Alsea gaging station 14306340 according to standardized techniques of the USGS (Rantz, 1982) . Complete records of daily streamflow are available in publications of the USGS. The pronounced seasonality exhibited in regional rainfall is reflected in the annual hydrograph. On the average, a large percentage of annual rainfall is received from November through March, during which time discharge volumes are correspondingly high. A gradual recession in streamflow occurs during late spring and summer. During the dry summer months, streamflow is sustained by baseflow of about 1 ft 3/ s. The time period selected for model testing provided a wide range of storm sizes on which to calibrate the model. On November 2,1984, the maximum 24-hour rainfall in the calibration period occurred, resulting in the greatest daily mean and instantaneous peak flows recorded for the 1984 and 1985 water years. In response to 4.6 inches of rainfall, a daily mean discharge of 546 ft 3/s and an instantaneous peak of 652 ft 3/s were observed.
Pan Evaporation
Daily pan-evaporation data were measured in Corvallis, Oregon, at Oregon State University, approximately 10 miles northeast of the study area, and were considered the best available data for estimation of energy input to the system. The daily record of the data used during this study is available in publications of the U.S. National Oceanic and Atmospheric Administration (U.S. National Oceanic and Atmospheric Administration, 1983-87) . All data were adjusted by a pan coefficient of 0.75, which is commonly used in estimating evaporation loss from water bodies (Dunne and Leopold, 1978) . Because the research on evapotranspiration losses in Northwestern forest is limited, water-body evaporation rates were used as a close approximation.
Model Calibration and Validation
The basin model was calibrated and validated using the daily and storm modes of PRMS. The calibration used daily mean streamflow data and 30-minute-streamflow data (for selected storm events) collected during the 1984 and 1985 water years at station 14306340. Streamflow data collected during the 1986 and 1987 water years were used to validate the model.
Daily Mode
During calibration, estimated parameters were adjusted within reasonable ranges until the best possible fit between observed and simulated discharge was achieved. Output from PRMS included a statistical summary describing the error between observed and simulated discharges. Parameters requiring the most adjustment during calibration were RCF and RCP in the subsurface component, and RGB, SEP, and RSEP in the ground-water component. A description of these and other PRMS parameters is given in table 7 at the back of the report. The final set of parameter values determined during the daily mode calibration is shown in the appendix. Plots of simulated and observed daily mean discharge and total daily rainfall for the calibration period (water years 1984 and 1985) are shown in figures 8 and 9. Similar plots for the validation period (water years 1986 and 1987) are shown in figures 10 and 11.
Storm Mode
Twelve storms, selected from the 1984 and 1985 water years, were used for the storm-mode calibration. The following two years provided seven storms used for validation of storm-mode parameters. For both periods, all storms producing an instantaneous peak flow of 110 ft 3/s or greater were modeled. Plots of simulated and observed half-hourly streamflow and half-hourly rainfall for a 3-day-storm period, from February 12 to February 14,1984 , are shown in figure 12. Using the storm-mode model for selected storms during the calibration period, the mean absolute error was 15 percent for storm volumes and 16 percent for storm-peak flows (table 2).
Soil parameters in the Green and Ampt (1911) infiltration equation included PSP and RGF. These parameters represented the range of the product of moisture deficit and capillary drive from field capacity to wilting point. Because of highly porous soils and slow rainfall conditions, it was assumed that nearly all rainfall on pervious areas infiltrated. The parameter for hydraulic conductivity (KSAT) was given a high value and the overland-flow routing option was turned off.
In the initial calibration, forest roads were modeled as only impervious areas. An alternate modeling strategy in which forest roads were modeled as stream channels was formulated and tested in a separate flow scenario. By treating forest roads that follow along topographic contours as stream channels, rather than impervious surfaces, storm-peak-error summaries indicated a better fit. On the average, 3 percent more of the variation between observed-and simulated-peak flows was explained. On the basis of the results of this analysis and on the physical plausibility of the routing effect of forest roads, all roads intercepting an overland flowplane were modeled as stream channels (fig. 7) . The final set of parameter values determined during the storm-mode calibration is shown in the appendix. The performance of the model for the calibration and validation periods was evaluated using statistical results provided by PRMS output. These included a coefficient of determination defined as: coefficient of determination = 1 -^ e2 / ^ eM2 ; where e = O-P,_ eM = 0-0 O = observed runoff, P = predicted runoff, and O = mean observed runoff for full period of simulation.
The coefficient of determination is equivalent to R2 for regression analysis. Objective function values also were provided by PRMS as measures of error between observed and predicted runoff.
For the calibration period (water years 1984 and 1985) the daily model had a coefficient of determination of 87 percent. The mean error and mean-absolute error, expressed as a percentage of the mean-observed runoff, were 0.30 and 30, respectively. A summary of these statistics for both the calibration and validation periods is given in table 2. 
Sensitivity Analysis
Selected subsurface-and ground-water-flow parameters were tested in a sensitivity analysis, to gain insights into model operation and to identify parameters that exert significant influence on streamflow processes. In the analysis, individual parameters were changed from plus or minus 20, 50, or 90 percent of their initial value, while all other parameters were held constant. RSEP is a coefficient used to compute seepage from the subsurface reservoir to the ground-water reservoir. GSNK is a coefficient used to compute seepage from the ground-water reservoir to a ground-water sink. RGB is a routing coefficient for the ground-water reservoir. RCF-RCP are routing coefficients for the subsurface reservoir. Table 3 contains a summary of sensitivity analysis showing the effect of changes in these parameter values on simulated discharge for the calibration period. Decreasing the parameter values by 90 percent of their initial value results in a change in discharge volume ranging from minus 32 to plus 18 percent. Increasing the parameter values by 90 percent results in a change in discharge volume ranging from minus 10 to plus 8 percent. 
PREDICTING POTENTIAL EFFECTS OF FOREST-MANAGEMENT PRACTICES ON STREAMFLOW
Use of the model for hydrologic assessment in forest management was evaluated by imposing two conditions of land-use modification on the basin. Two hypothetical management scenarios were selected for simulation: (1) 100 percent clearcutting of the basin concurrent with forest access roads that cover 5 percent of the basin surface area, and (2) no additional clearcutting concurrent with forest access roads that cover 12 percent of the basin surface area. The potential effects of these hypothetical land-use changes on streamflow were estimated by substituting parameters describing forested areas with parameters describing either bare-soil areas or impervious surfaces. All parameters requiring adjustment were measurable characteristics of the basin. A summary of the parameters requiring adjustment is shown in table 4. The assumption was made that because of the lack of data on soil and water processes in the study area, neither the infiltration capacities or the routing characteristics of the soils were affected. All of the calibrationperiod data were used in the storm mode for scenario simulations.
In general, timber-harvest activities in western Oregon basins have resulted in increased annual streamflow (Harris, 1973; Harr, 1976; Rothacher, 1970) and increased peak-flow magnitudes (Rothacher, 1973; Harr and others, 1975) . Hydrologic effects associated with increased road densities include decreased infiltration rates on all or parts of the road and interception of subsurface flow by the road cut slope, allowing intercepted water to be routed more efficiently by ditch-culvert systems to the stream (Fredriksen and Harr, 1979) .
Because no observed data reflecting the effects of posttreatment basin conditions from East Fork Lobster Creek were available for a direct assessment of the modeled response, the validity of model predictions was evaluated using observed changes documented in a paired-basin study in two nearby basins. Data obtained from experimental logging in the Needle Branch and Deer Creek Basins have been analyzed with respect to hydrologic effects in a number of previous reports (Harr and others, 1975; Harr, 1979; Harris, 1973 and 1977; Brown and Krygier, 1971) . Comparisons incorporated in this report are based primarily on the findings of Harr and others (1975) , Harr (1979) , and Harris (1977) . The hydrologic characteristics analyzed in the regional comparison included total runoff, storm volume, and storm peak. Results of the two simulated East Fork Lobster Creek Basin management scenarios and the observed responses from Needle Branch and Deer Creek Basins are summarized in table 6. Simulated responses of the East Fork Lobster Creek Basin are in general agreement with the observed responses of the other two basins. Based on application of the model to the management scenarios, increased clearcutting will result in increased total runoff and in storm volume. Increased road construction will result in increased storm-peak magnitude.
The relative magnitudes of the simulated responses are lower than the observed responses of Needle Branch and Deer Creek Basins. This may be explained, in part, by the assumption of negligible effect with respect to the routing characteristics of surface and subsurface zones. During simulation of the hypothetical conditions, no adjustments were made for parameters defining the characteristics of flow in these zones. Also, the East Fork Lobster Creek Basin is considerably larger (5.71 mi ) than Needle Branch Basin (0.27 mi2) and Deer Creek Basin (1.17 mi2), which could indicate that the routing of land-surface disturbances in a basin can dampen their effect. 
SUMMARY AND CONCLUSIONS
The model constructed for the East Fork Lobster Creek Basin using PRMS, a deterministic, distributed-parameter, rainfall-runoff model, provided reasonable simulations of discharge at streamflow gaging station 14306340. Calibration and validation were performed on the basin model using both the daily-and storm-mode versions of PRMS. Water years 1984 and 1985 were used for model calibration; water years 1986 and 1987 were used for model validation. For the calibration period, the model explained 87 percent of the total variation in observed discharge; mean error was less than 1 percent of mean-observed discharge and mean-absolute error was within 30 percent of mean-observed discharge. Mean-absolute errors in storm-discharge volumes and storm peaks were within 15 percent and 16 percent of observed means.
Selected subsurface-and ground-water-flow parameters were perturbed in a sensitivity analysis using the calibration period data to identify parameters exerting significant influence on streamflow processes. Adjustments of plus or minus 90 percent of the RGB parameter resulted in the highest variation (40 percent) in the simulated discharge volumes. The same range of adjustment of the RCF-RCP parameters resulted in the lowest variation (14 percent).
The calibrated East Fork Lobster Creek Basin model was evaluated for hydrologic assessment in forest management through the simulation of two scenarios of increased clearcutting and increased road construction. Clearcutting the basin by 100 percent, concurrent with access roads covering 5 percent of the basin, increased total runoff by 8 percent and increased storm volume by 6 percent. No additional clearcutting concurrent with access roads covering 12 percent of the basin increased storm-peak magnitude by 14 percent. The simulation results compared favorably with the observed results of a nearby paired-basin study.
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